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(54) AUTOMATIC DEVELOPING MACHINE FOR SILVER HALIDE PHOTOGRAPHIC 
SENSITIVE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automatic 
developing machine by which developing irregularity 
caused at the end of photosensitive material and 
processing irregularity caused by the fluctuation of the 
mixing degree of two kinds of solution are prevented 
firstly, rapidness is improved secondly, solution keeping 
stability is improved, to put it concretely, the solution is 
not deposited and the oxidation deterioration of the 
solution is prevented thirdly, the stain of the member of 
the automatic developing machine caused by the run of 
processing solution is reduced fourthly, and the machine 
can be made compact fifthly. 

SOLUTION: This automatic developing machine for silver 
halide photographic sensitive material at least having a 
stage for applying processing solution for silver halide 
photographic sensitive material is provided with a storing 
part in which at least two kinds of partial solution are 
individually stored and supply means 22a and 22b for 

supplying the partial solution to the silver halide photographic sensitive material after mixing. 
In the automatic developing machine, the parts to which the partial solution is supplied are 
the same part in substance. 
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[ 0 0 7 6 ] £ SKI**, «H«^S$nfcO»li$ 

tifcotsctr, ft*«ffi«»{bb, ^ — )Vit LftD, 
ffli^ctt, eft 5 

[ 0 0 7 7 ] £O#iH<0S8£:EfftS££*#"r*«#S£ 

>f>, *^:7* Lt>. 2S£ipa$i£li£$&f4 40 

10g/l^6150g/l 0 , #£b<(4l5g 
/Um00g/1, «kO»SL<H20g/l^e 
,80g/l 

[ 0 0 7 8 ] $ ^>ic^^^^^^<DpJrg{t:^J(hbT, a 
>^ija-jk # U x ^ u > d/ ij 3 - , h'jx^y- 
[0079] c<D^<ommmz\t, TK-aa; 

[I] , *fc!4 [SI] , ££:I4 [SII] T^£tt£{b-£ 
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[ 0 0 8 0] — [ I ] 
[ 0 0 8 1 ] 

Rf (X>™ — (YV-A 

[0082] 3;*, r f t4'>&< t*> l-ooy ymm? 

£ b < (4m?$I£Sc4 - 1 2 , ^etC^^L<(4^^^6- 
9 COT JU*;HS"C&*. XI^J^>75 K, 
[ 0 0 8 3 ] 

CH 2 COOCH 2 CH 5 Rf ' 



O 



— (CHCOOCH 2 CH 2 )— 



[ 0 0 8 4] ft, YteTJU+UV^ + lM K 

IS. 7JU* 1/ >*S?#*Mf SftS. Rf' I44>fc<<fct> 

Tkmrnz^i-?* $et3A(4-so 3 m, -oso, m, 

-COOM, -OPO, (Mi ) (M 2 ) % -PO 

3 (m i ) (Mi ) ^(Dm^m^^i,, #£b<i4-s 

0 3 M##Stf<E>ftS. M. M, , Mi Li, K, 

Na^AcliNH, £^b> ffSKSLi, K, Nal 

t>*?£b<t4LiT&*>. mt4 0£fcf4l, n f4 0 S 
(41-10 <£>^£fe£^b* b < (4m = 0 , n = 0t 

[ 0 0 8 5 ] -as [sn 

[ 0 0 8 6 ] 



R 3 X (E x > 



li 



mt 



-R 2 



[ 0 0 8 7 ] 5$<K R l (4*3§iK^> fliJ^^S, 
m&^tL, R 2 teTKSIISC^. lISKIS^t. E 1 14 x 
^U>5t-+->H, E 2 (4^n t? U>;t*> E 3 I4x 
f^t^xF&IU X(4&miK^££:(4-R 3 N- 
STR 3 (41IBIftftg. tK*©^*^ 

[ 0 0 8 8 ] 



ni2 
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-R 4 



[ 0 0 8 9 ] £^b, R" 14 * 5R ]j§C ^ * 14 JB J! 
it. 1 1 , 1 2 . m ( , m 2 , ni , n 2 li^*0^ 
3 0 0 cofl^^-To 

[0090] —a* [sii] 

[ 0 0 9 1 ] 

A2— O — (B)^ — (C>^j-Xi 

[0092] a*, a 2 14 1 mcommm, «^.tf«*» 

^6-50, L < (46 - 3 5 <DT)l*)V& 

(4, ^Jrzs)),* s\Zf=5-)l. JTZT-Jlr, yxJU, ^ vJl/, 

- 3 5 ©y;u*;ussfctt&sBi»a<2 - 3 s^tju^x 
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-[ 0 0 9 3 ] 7--;U*±icB»-rs»aL/^*<S: LT [ 0 0 9 4] 

tt, 1 - 1 8 0>7JU*;US (W^tf. (CHa); 

^DtJk ^>^;k ^\*->;k ^y^ju, * 

y^Jk >-r ->ji/£/tte Ft->^ 

rju+;ua*fctt«*»2 - 2 o ©r^^rzuu* (ma 

e,n^o 7 u -jus t LTfcy jl~)i>> ¥7 j_-)i&tz 
7U-;uS£H*t"Sffifi«fcUTii, *;uk 

CH 3 CHs 
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I 

OH 
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[0095] fc^tof (<IL* n, , m, &£X l , tt-t 
nfno, 1, 2 * fcfi 3 ) • m&tfnteO 

-l oo^lt^l^l-c x, (i7K*s : ?*fc«7;i/* 

[ 0 0 9 6 ] *»tt^u*1*>*ffc£«<fcLTtt, T82 

-asa: [su-i] t?^^n*^^«^»* l^. 
-ass*; C s u — i ] 

[ 0 0 9 7 ] 



CH 3 — Si— O- 

I I 
CHa CHs 



I I 

<Si— 0\— (Si— O) 
ii 



i 2 



CH a 
I 

(Si-OV- 
I 13 
CHs 



-CHs 



[ 0 0 9 8] 5£ + . R, 1**^11^. tHa + i/i 

<Rio 
Rn 
R... 



(CHaV-CO X,)— 
P Qi 

[ 0 0 9 9 ] 



<o x 2 ) — R3 
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<Rio 
Rn 

Rl2 



[0100] ^^^t. R 1 0 , R> . IkZSR 1 2 «^ 

n^ r ti3!K^iP J f : *fett«»7^ + ;us**t) 

v>T J;^. 1 1 - 1 3 (i-tn^ti 0-3 OO^IS:^:^ 
t>L, p, q, &tfq 2 i«n*no*fciii-3o© 
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XiRtfXali — CH 2 CH^ — CH 2 CH 2 CH2— . 
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[0102] ^^ti-r. 

[0103] Jlffc^m, 4^^^4-29934 0 
[0104] 
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— CH-CH— 

CHa 



( 10 ) #BB¥ 1 1 - 1 4 3 0 4 5 

17 18 

I - 1 CaFrcSOsK 

I - 2 C 8 F 17 SO s Li 

I - 3 CgFnCOONH* 

I - 4 CaFnCOOK 

1-5 



1-6 



1-7 



1-8 



C s F, 7 0-^_^-S0 3 K 
CaFwO-^^-SOaNa 

CsFwO^^-SaK 

CsFitO-^^- SOsNa 



1-9 C7F1BCONHQH4NCSH4CI 
I - 10 C 7 F,bCOONH 4 

I — 11 CI^COOCHzCHzCeFxT 
NaO a S — CHCOOCH 2 C a F 17 



1-12 CaH 7 

I 



CflF^SaNCHs-COOK 



1-13 CM7 

I 

CsFiTSOaN-CHsCHaOPOsNaa 

1-14 C, 2 H 2 s 

I 

CaFnSaN— (C 3 H40)— CJHeSOaNaa 

[0105] ±82-*sc: [ 1 ] •vm.f}2ftz>it&®<Do [0 1 0 6] cnzit'Syiitmftojj&r-si&Tg. m 

•5. Lt^fcrote. (1-1) . (1-2) , m& t LTfeA¥t*5. 

(1-4). (1-9) f^b^nift&ttfftli. [0107] 
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19 20 
(— j&zS [SI] T^ftS-ft^tf) 



SI - 1 CuH^COO (C 2 H40ho — H 

SI - 2 CbH^COO (CaH^Oh H 

SI — 3 C 12 H25NH (C^Oho— H 

SI - 4 C^HsbNH (CzHLOhs— H 



SI - 5 HO— (CJU»» (CHCHzOh (C^OzoH 

CHa 



SI — 6 CuHasNHCHzCHiOH 

(CH 2 CH 2 O) 10 H 



SI -7 CuHzb — N 



(CH 2 CH 2 O), 0 H 



SI — 8 HO (CHCH^Ohss (CH^HzOhsr— H 

I 

CH, 

SI - 9 QF 1T NH (CJ^Ots H 
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( 12 ) ftfflW- 1 1-143045 

21 22 

(—05* [sn] X'^ti^t^m) 

SII - 1 c^Ha, — 0 (C e H 4 0>to H 

SII - 2 CaH 17 — O (CsHbOts H 

SII - 3 CsHje— O (Q>H<0}i H 

SII - 4 C 10 H 2 , — O (C 2 H40>ts H 

SII - 5 GHn— O (C 2 H,Ohs H 

SII - 6 C9H 19 — O (C 2 H 4 Oh H 

SI1 ~ 7 CaH, 3 —Cy- O (C 2 H40>to H 




SII -8 CrH 1B — ^ >— O (CaHeOh H 

C3H7 

SII -9 CaH,— { }—0 (CsKtOhs H 

C3H7 




SII - 10 C 12 Hs— O (C 0 H 6 O>^ H 

SH - 1 1 CgH.B— O (CH 2 CHCH 2 ho — H 

OH 

SH - 12 CuF2s — O (CaH^Oho H 

SII - 13 CaH 17 — O (C 2 H 4 0>Ti H 

SH - 14 CaFzs— CHzCHs O — (CzHXfrn H 

gjj _ jg CiaHas — CisHsd — O (Ca^O)? H 
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OH 
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OH 


SII- 
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(n) C.Hjt-^3-0 (CHaCHCH^ho-H 






OH 


sn- 
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(n) C 8 H 1T -^3-0 — (CHaCHCHaOh— (CH^H^O^H 



OH 
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SU - I - 1 



SU - I - 2 



SU - I - 3 



SU — I — 4 



(CHaLSi — 0 — Si — O — Si (CHa) 3 

. 3 Hs (OCJLh — OH 

CHa 

(CHs)aSi — 0 — Si — O — Si— (CHiOa 

C 3 H 6 (OC.H.ho— OH 

CH 3 

(CH 3 ) 3 Si O Si O Si (CH*\ 

C£U (CCH^ OH 

CHa 

(CH^sSi O — Si — O — Si— (CH 3 ) 3 

C S H 8 (OCsHJrr O — Si (CHg) D 



SU - I - 5 



CH 3 



CH, 

I 



CH, — Si — O — Si — (CHB^a-COCHzCHMOCHaCH^OCHa 



I 

CHa 

SU - I - 6 CH 3 

a — Si — O- 



I 

CHa 



CH, 



CH3- 



I 

CH a 



CHa 

Si — (CH^OCHXH^OH 



I 

CHs 



CH3 



SU - I - 7 CHs CH 3 

CHs — A — O — (Si— O)- 



CH, 
-(Si — O) 



Ha 



(CH 2 ) & 
I 

O 
I 

(cacHsOs 



b 1 



CH3 



CHs 



H 



a + b = 30 

[0111] (SII-5) (S 11- 

11) (SII-13) ( S 1 1 — 1 5 > (SU-I-1) 

[0 112] CflD5eW©rJ^'J»J«:**t5»»» 
7^#£L^. pHlil 0-1 4^ff*K. 

< ii 1 2 ^ 1 3 . 5-?&£o en <=> u m<D&&& 
&mm-rz><DT, 30g/i^2oog/i^»*i 

< , J;O»$Ktt50g/I^120g/l1?ftS. 
[0 113] {tt*&$nS58fea«*RW«*aa5Jt2f5«t: L 



40 JKJL±, 1 0 0MTt**^t*«ffSLt^«, 0. 1« 
H±l 0«W«fcOffSL<, 0. 5«£4±2«UAT 

[0 114] Aay>{b®¥***»»<0?L»Jffii=^«& 
Stl««fiS«iffi©^«-S«*^«» 1 m 2 ^fcO 1 0 
-16 0ml *«a* t 10-120mlt*5: 
<h # <fc D » £ L < . $bt; 2 0 - 6 0 mlT'$)§:t^ 

[0115] Apyv^tm^Jist^w^^o^eawffl: 

50 il/^. 
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( 5) 
(6) 
( 7 ) 
(8) 
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( 15 ) &m¥- 1 1 - 1 4 3 0 4 5 

28 

:c5^t^i u^«<h bi (i) * (2) , (3) r& 
^. 

C0ii7] ^flD»wi:»*i/<ffli^n5^77iz 
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NH 2 
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NH 2 
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H a SCL, 
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SOaH 
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(C-6) CHs^ CJ^OH 



CH S 




NH 2 



.-^-H2S0 4 



[01 19] 



( 16 ) 



29 



(C - 7) HOR,Ca C 8 H 4 OH 
IS 
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NH 2 
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(C - 9) C«H B ^ ^ CaHeSOaH 




NH 2 

H CH 2 COOH 
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NH 8 
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S0 3 H 
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S0 3 H 
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2C 
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SO a H 



/ 



2CH,-<Q>- 



SOgH 
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CHs 



, N _CH 2 — CHCH^OH 



• H 2 S0 4 



OH 



(C - 16) 



NH 2 




• H 2 S0 4 



N— CH 2 CH 2 NHS0 4 CH 3 



CH 3 ^^CH3 



»^<Dja*<o i A^e > fiF*b^t><ott, (c-i), (c 

-2) , (C— 3) , (C-4) , (C-6) , <C- 
7) (C - 1 5) T & 0 , «MC»£ blxat* (C - 

3) MK/^^x^U^TS >*Mfc^«liiI 

[SiajtitflaS] CCO^0^C*5^T, »a3£»«13lXS 



[0 1 2 2] CO»e3fe#ffi31XStC*5^T, SSffl^ 
HtlfB-^^: (A) , (I) , (II) , (III) TRZtlZ 

it-sty v>m 2««#©d>&< £t>— -3£:<&*rb, — « 
^ (a) , (i) , (ii) , (in) ^zn&itStycD 
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I - 1 HOOC — CHNH — CH 2 CH 2 — NHCH— COOH 
I I 
HOOC — CH a CH — COOH 



1-2 
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OH 



HOOC — CHNH— CHCH 2 — NHCH— COOH 

I I 
HOOC — CH 3 CH — COOH 



I - 3 HOOC — CHNH— CH2CH2CH2 — NHCH— COOH 
HOOC — CH 2 CH — COOH 

OH 

1-4 HOOC — CHNH— CH 2 CHCH 3 — NHCH — COOH 
HOOC — CH 2 CH-COOH 

CH, 

I - 5 HOOC — CHNH— CH2CHCH2 — NHCH— COOH 
HOOC — CH Z CH-COOH 



1-6 HOOC— CHNH— CHzCHaCHzCHa — NHCH— COOH 
I i 
HOOC — CH Z CH2— COOH 



1-7 HOCHa — CHNH— CHzCH — NHCH— COOH 
I I 
HOOC — CH 2 CH — COOH 



I - 8 NaOOG— CHNH— CH 2 CH 2 — NHCH— COONa 
I I 
HOOC — CH 2 CH— COOH 



I - 9 HOOC — CHNH— CH 2 0CH s — NHCH— COOH 
HOOC— CH 2 CH — COOH 
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( 19 ) &m¥- 1 1 - 1 4 3 0 4 5 

35 ^ 6 

I -10 HOOC— CHNH— CHzCHzOCHz— NHCH— COOH 
HOOC — CH a CH — COOH 

I - 1 1 HOOC — CHNH (CH 2 0>2- CH 2 — NHCH — COOH 

HOOC — CH 2 CHa— COOH 

1-12 HOCHa — CHNH — CH a OCH a — NHCH — COOH 
HOOC — CHjs CH— COOH 

CH 3 

1 ~ 13 HOOC — CHNH— CHOCH 2 — NHCH— COOH 
HOOC-CH* CH-COOH 

I - 14 HOOC— CHNH— CH^O — CH 2 CH 3 — NHCH— COOH 
HOOC -CH, CHs-COOH 

1-15 HOOCCHNH — CH2CH 2 OCH 2 CH 2 OCH 2 CH2 — NHCH— COOH 
HOOC-CHa CH — COOH 

1-16 HaOsP — CH — NH — CH 2 CH 2 — NHCH — PO B H 2 
Hz 03P — CH 2 CH 2 — POsH. 

1 ~ 17 H a OaP — CH — NH — CH a CH 2 CH 2 — NHCH — P0 3 H 2 
I I 
H 2 0 3 P — CH 2 CHa ~~ POaH2 

[ 0 1 2 5] c*x<=>rof -et>. LVMb^flJK 

( I - 1 ) , (1-3), (1-5). (1-15) T [0126] 
*> 0 . <fc 0#£ blWt^«II4 (I-l). ( I - 3) T? 
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A - 1 " HOOC-CH 2 ^ N _CH 2 CH 2 -N< CH ^- C °^ 

hooc— cncn*^ ^ch— cooh 

HOOC— CHsCH*-" ^CHsCH*— COOH 

A - 3 HOOC CH 2 - — N _ch 2 CH 2 CH^N< CH ^- COOH 

HOOC— CH 2 CH 2 CH 2 ^ ^CH*— COOH 

A - 4 HOOC-CH^ N _ CHs CHg CHs— NC^^^ 2 COOH 

HOOC— CHsCHaCH^ ^CH, CHr-COOH 

A -5 HOOC-CH 2 -^ N _ CH2CH2 _ N< CH^COOH 
HOOC — CH 2 ^CH*— COOH 

A - 6 HOOC— CH 2 ^ n _ CHbCH2 cH 2 -N< CH2 - C0OH 

HOOC — CH 2 ^ ^CH*— COOH 

CHa 

A 7 HOOC— CH 2 ^ N _ ( L HCH2 _ N< CH^COOH 

HOOC — CH a ^ CHi — COOH 



A — 8 



A — 9 



HOOC— CH 2 ^_ N _ CHz CH2CH2 CH N< CH^COOH 
HOOC— CH 2 ^ ^CH^-COOH 



CH a 



HOOC— CH 2 ^. N _ CHCH 2 CH-N< CH ^ COOH 
HOOC — CH a ^ ^CH^-COOH 



A - 10 



HOOC— CH 2 ^. n _ CH2CH2NC h 2 cH 2 -N< CH ^ COOH 



HOOC— CH 2 



[0 1 2 73 cn^ro + TftSKW^LlWfc&^li (a 
1) (A-5) (A-6) (A-10) 

[0128] SfII2-S5SCT*StX-5^&%lli. Z h . 
bshch. Khim. , 49. 659 (1979). 
Inorganic Chemistry, Vol. 
7. 2405 (1968) . Chem. Zresti. 
32. 37 (1978) . * Eft If 3 . 1 5 8. 6 3 5 
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w ft © «a Siemens as ga-/fc:3£ (in r^an^t 
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HOOCCHaN 
HOOCCH 2 CH 2 N : 

HOCHzCHJST 

H 2 NCH E CHzN 

HaOaPCHzN 
HaOsPCHzCHzN C 



- CHsCOOH 

- CH a COOH 
^ CHCOOH 

CHSCOOH 
CH 2 COOH 

CH2COOH 

- CH 2 COOH 

- CH 2 COOH 
CH2COOH 

CHzCOOH 
^ CH 2 COOH 

^ CH 2 COOH 



[0i3U inerofrt), ^tffs b wt&^te 

(II-l) . (II-2) , < 1 1 — 3 > 

[0 13 2] ktc. ;o^w»iaistt5ADy 

w^cosaaicffl^en-sstiK— asss am ts^ns 

;i 1 iKS; (in) -c*^n-5'(t;-&t»iic^^ 
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m- 2 
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m- 4 



m-5 
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m-6 
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NH— CH 



2COOH 
CH 2 CH 2 COOH 
COOH 

CH2COOH 
CHaCOOH 



NH— CHCOOH 



NH' 



:h 2 ch 2 cooh 



CH 2 COOH 

I 

.CHCOOH 

•CHCOOH 
I 

CH 2 COOH 



.CHsCHbOH 
NH— CH — COOH 
CHzOH 

y CHzPOsHa 

NH CH — COOH 



CH: 



2 COOH 



CH.COOH 

NH CH — COOH 

tfiCOOH 



[0134] a#, m?>m&m\%. thu^z.sxii, 

[oi3 5] m&mfsmt z>&ftm\z\*. tib- 
i&5£ [b] ^$nsifM^«i*t*f«:t^» 

40 [0136] — [B] 
B (-COOM) 0 

it*, Bttnffl<Z)*r«*S:*L* n 11 1 - 6 CO & ft £ £ 

[0 13 7] —jKiC (B) tC&UT* BTS$n5ni 

7;U^-U>g (0JAtfX:rxU>g4£) , 7;U*xU 
>@ <#Jx.tfX?- - 1/ >mm) , u7)V*\s>& 
50 (PJAtfl. 4 - D'\*tJ->v'f JU^^) > 7 'J — 
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^) , 7J^>h'J^^f [#J;Uil. 2, 3-^n/1 3-^P/t>h'J<iK ^Jkp-7x-V>, l- 

[oi38] sitm^tzB-e&znz nioi^iis *L^ft#0j£*"r. 
(W^itft FD + yS« r;u*;ug, /\ay>n^^) [o i 3 9] 

(B - 1) HOOCCH2C (OH) (COOH) CHaCOOH 

(B-2) HOOC (CHOH) 2 COOH 

(B - 3) HOOCCH2COOH 

(B - 4) HOOCCH (OH) CH 2 COOH 

(B - 5) H . .COOH 
HOOC^ 

(B-6) 




'COOH 
COOH 




(B-9) 



COOH 

(B - 10) CHz — COOH 

CH 2 — COOH 
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COOH 

(B-12) ( ^v St / COOH 
^^COOH 




[0 14 0] 



.(B - 13) 
(B - 14) 
OB -15) 
(B - 16) 
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HOOC — (CHsDa — COOH 
HOOC — (CH 2 ) 4 — COOH 

HOOCC = CCCOOH 

COOH 

,CH 3 




03- 17) 



COOH 

l (B " 18) HOOC " CH - CH COOH 



HOOC 
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I 

COOH 
COOH 



HOOC\ / 
HOOC ^ C " x COOH 



(B-20) 

HO — CH 2 COOH 

[0141] &±<DM7jk4t£fy)<D^r, «Mc#* L^© 

\tm7Fiit^m (B-l) , (B-2) , (B-3), 
(B-4), (B-5), (B-6), (B-13), 
(B-14) , (B-15) , (B-20) t 
Ot>tt&&ls^<D\** (B-l) , (B-5) , (B- 
6), (B-l 3) , (B-14), (B-20) 

mtz<D&<Dmt it(i, r y^ — o asl 

[0 14 2] X, &eM£<&#-f SAD 

y>i^j^^ ; iu^^. ha ay xtmt lx\*'& 
H{b*'J^A, JUfc^bU^A, JUt^'J^A, &ffc:^ 

MJ^A, M7> ; EZ^A, ^{b^'J^A, Rlfc^h 
USA. R{b7>*:iSA^<ZMt:^«^*£tf 
[0 14 3] fflffi««&»2 ft«:«0«ttlSteSeffl£ 

h^SfcO o. i^ju-2. o^e 

0. 1 5ti^l. StiP/'Jy MI/ro«Sfflt*4. 
[0144] £e3J£S#1-*»#i«K:IA. #P]B8 6 4 
-2 9 5 2 5 8 ^ ^ frffl 2HC s£ i& CO i= ^ v/- © 

[0145] ±IH<7){Sii^J£OflU, *#f^03 6 2 - 1 2 3 4 



( 23 ) #111! ¥ 1 1 - 1 4 3 0 4 5 

44 

5 9 *f 91ffflSG>» 5 1 H^6Sf! 1 1 5 Mt8B«O0iJ^{b 
£^&tf#fH!BS 63-1 7 4 4 5^l3iiOi2 2I^ 
5^2 5HKI5*©fcl*fc£«K ^109 5 3 - 9 5 6 3 
0^, E 5 3 - 2 8 4 2 6 ^tt«^«©ffcSttfcE«K 

[0 14 6] »eaSftttS»»«©pHli6. 0^ 
T^»*K. «t0ff*L<lil. 0J^±5. 5fi*T£ 

[0147] m&m&$m? ; s>&#fofc\*s &m<D%i% 
zitmmtisT}** ?*><T>mi&. ^:*«R*tfff£ 

0. 1 *;1>/'J y hJUa±*<fiF*L/< , ftv — ^Hy* 

)i>A&mm?z>m&* cfc o#£b< no. s^ju/uu/ 
Mna±t?&D, «fc»^u<«i. o*;u/'JyMu 

2*)V/V v MU&±rt*#2; L< , * 5 # :7 ^ ;i/ A 
20 ^±T&£o C<D«^tC*5^Ttt, ^^'>T>^ 

[0 14 8] C©»^(C«fc**»fl$X(igRe5e*ffi(w 
USA, IMb^MJSA, *ffc:?-hUSA, JKbT^ 

© p H(i4 — 8 ©«IH**» * t 
[0149] £*#J£*Wf SAaSSffiKti, 4#^0S 6 4 
- 2 9 5 2 5 8fMtl5 6 JC (C f B i$ CD - i£ [F 

40 [0150] s&as*«isie©B$ra(*, 

g©&g&£#&xt**©ifi©ffisi»££Sis*i5 * 

so [ o i 5 i ] se^sowasjtofflti, 30g/t-2oog 



( 24 

45 

^135««FSL<, «kOff*Uli50g/l-120g 

[0152] #issnawa5e»«cDi££ft®Jt*£L 

Tli, -*<7)«»iB!^te*0«»f««C^bT 0. 0 1« 

[0 15 3] ADyvfbfifKSXWBoRffliSlcM 

DlO-160ml^Iib^^, 10-120mlt 10 
*5CtA«<t0ff*l/<, $6l: 2 0 - 6 0 mlT^5 

coi5 4] ADy>ft»fx«x»fiMoseeM 

[0155] 

So 

[oi56] immmii lu^MM^itii 

JSIIIBF, ££M&XgS T&tftt;«X£D R#<l 

A^nti^. ccosifca&sificDfctt, 

2 ic j: 0 Any >itm^nmytwnp 

tlt^. Any>*fcffl^»CJS#*mPW:, liiH 30 

0, &m&teM2 0&Zfi7>9<t X» 3 0 

[0157] t- hSB 1 0 Hlllf&3 0±il: 

MSigD-^ 2 #ffiE£n, 2 (C^fSlUT 

3 <Z>Tfflfl(c t- hD-7 1 1 a*ER3ftTH*. 
t-FD-7l licit t-^-i 2*«rti$n, C(D 

lit Apy>ft«?X«*#fiPi:ffl 40 

oy><t§!^Xrt#«WPI±* t-hP-71 lictt) 
4 stc- 9 sricfla^sn, » * L < (i 5 0 TC- 9 0 *c 

[0158] 2 oici*, /\ay><tm^nm 

e;H^2 2A<*0. ftW*S/W ^ 2 2 rtli, X-3<D£jS 

I90ai90bi:^i$nti^, ^nfno2^o 

glil 9 0 a , 9 0blCai, b Jf$a<0**8 SnTfflfcS 50 



«F@B¥ 1 1 - 1 4 3 0 4 5 
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n, ft^ttttiP 2 3a, 23 b^^^^qtm^n, 
*8A*f ^ 2 2 0DSS&«n«>ra(c aft. b«^sn 

So 

[0159] ffilKftfifil; 22a. 22b li-tn-fn 
«!li^^>^25a, 25b^5«l*a, b$«8t 

So 

[0160] fi^R saffiRtan 2 3 

a, 2 3 b^6«s«»»p i ^<ommmm^m^ lm 2 

^fc 0 1 0 m 1 ~ 1 6 0 m 1 \Z&fcZtl. ftffiitffia 2 
3 ^ €» 0DSaafi9E«Jli&S*<ia:« cfc 0 'h £ v> 

lm 2 ^tOlOml-160mll:^^t^:<!:T, 

[0161] £Ac, ttffittttJP 23a, 23 b 
^nfcfflSft^A ay >^ffi¥JtK3t**»P Oil&^ric 

©p i iztt*$n3»*"co»*ft«»&A-f ^2 2 ±<om 

IKHiL 1 ^ 5mm-l 5 OmmtCl^ltSO. ft 
^i«/uy2 2±fc#m£nfcfli3i»#i9-K«B' 
Aay>^ffi^K*ye#»POiB«^fiEffi P 1 fc 

#"5J fig Tift*. a^Uft«*&A>f ^2 2 ±OftifEKBE«tL 
1 #Ift5£<fc 0 /hS ^if^tcte, i^a-7 2 l±K#*5 

3?**3t»»P©ll«^J53Gi5P i tc c tCft 

[0162] ft A < ^2 2 C0^31ft tCO^fi*^ 
H5*-60I-C*0, jf?^ Klil 0^-5 0ft?$. 
0, JEK#£b< ti2 OgE-4 o^t^o, <*nfc 

mmommm^m^mm^^^ 2 2 ±t?^-ic^s^ 

□ -^A*»*U<, i^^)i:lixf>l/xxf-^ (S 

US316L, SUS316, SUS 3 0 4, S US 3 
03) , > (Ti) , Mid (B s ) mtfilff&LK. 
&tL-f 7s* v O u — venter- 7 a XD*§£fCte, J£ 

fc, «Biica7Ktt***s:W"rs»*fiac«*&A'f 72 2 a« 
-rfcfc-&. 6t-fD> ( N-*h*->;*^;u 

-ht5ctt>ff*i^. =:-x>f >y£ns?§te$m 

[0 16 3] 7^<XgH3 OfClt UKiiSS 3 COXTICX 
3 1 /)^(^LTEI^nTt^^ t '>&< 
L t>ADy ><k«^K«3t«Pf P <Oi®«®fi£ffiP l K» 

-t s±iH'j£x ^ -r xp-7 <frtitf«k < , rco^^ic^ 



( 
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[0 164] ^^<Xo-73 1ttl*»*tt©X#> 

>?D-7#fflue>n*7&«* £©»93T?fa. 

(iXf>l/XX?-^ (SUS316L, SUS3 1 
6, SUS304, SUS303) . 7 ;U 5 X ^7 A (A 

i) , (Ti) , ftffi (bs) m&&*i>^* * 

tt St <!: bTIl ^'Jxf l/>rl'75'l/-h (PE 
T) , tf'JX^UV (PE) , ps? yfLX^U> * A — 
7i^P7i^ + yif ^>«1^M (PFA) , # 
U7t^-il/ (POM) , # l J7 , Dh!l/> (PP) , # 
U07^fcXf l/> (PTFE) , ^UMt'X^ (P 

vo , 7x;-jn^i (pf) , ^t4^u^x-u> 

X-^rJU (PPE) , Ktt#'J 7x-U>**it-f H 
(PPO) , #U^U^> (PU) , #U#-#*— b 
(PC) , Jj!'j7i^l/>it^77'f H (PPS) , # 

■J 7 yfbh'X 'J x > (PVDF) , Eg 7 y ftX? U > • 

7^-7 yitya ei/>M^^i (fep) , myyfcx 

• X^U>^m^^J5i (ETFE) ##«f£L 
u. rf AD-7 t LTte, X^U>^n tru>n'A (E 
PDM, E P M) , ->'J3 >^ A (Si) , - h'J 
A (NBR) , 2 uuzf\s>3 1* (CR) f^St 

u. m«* ^mrt<Dttm\z# ] j*\s7 * *'J 
[0 16 5] msu/\a^>itm^nm^mmBW)m 

£<fco TARSI £n*. 

coi6 6] ®4teADy>fcffi¥**##fiffiewisi 

»»b^/h«F«<©«^«2 5 T?fi£3*u &&P 2 3 «t 
0««P 1 *C«#S$n*. **«RP 1 tefl£i£n-57 2 

[0 16 7] |g5liAny><fc§g^KS3fc»«fflS!foS 

^ibm 4 P23a, 2 3 b^^-tn-fti»iiK(clH] 

-cmszn, ««»»p i tc««&sna. tft&a-e? 2 
[0168] ia 6 «AQ^>ftffi^K«t5t«^fflaffl»a 



25 ) 1 1 - 1 4 3 0 4 5 
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[0169] 2 0 \z\$, ADy>iti?i!i 

#»»P©IiftJ#J5fcffiP 1 tC^31^$:^^-r^^^D- 

721t, CCO^^TD-^ 2 1 c«i3isac€:«*&-r*«is 

«£**&^R2 2a, 2 2 b t^iAT^O, &#D-5 

2 i ttAay>{k«¥***#»p 

£ 5 «~ 5 0 m\Z&feLT& 0 , D-^ 2 1 ±fc# 

io » p <Dm&&&ffi p i t-assfiS:^— mm 

[0170] «13l"fl9t«#&¥a 22a, 22b tt*^Rtm 
P23a, 23b^ll, ^Rttti P 2 3a, 23bt 
IfD- y 2 1 L<D&M&0 . 2 mm~ 1 0 mmT£> 
20 0 , ^flJRtffiP 2 3 (C<t-oT — «fi<Ofiia*S:Sfc*D- 

an#£i;a. 

[0171] H7 tiAuy >{kffi^K«3t«fsfffl efts 

§11I^C D {f > :oiii!!lII^CDf;S!lI^ 
£ — #c£>^tfi D — 5 21a, 21 b B£Ph1 
L2£PlTTiB@£n, ^^d-^2 1 a, 2 1 btt-t 

30 n^n^Ri^riPjfcEite-r^. Mp-72ia<o±*i: 

— *©Jffl,3iaKttj|ie^g: 2 2 a a*IEfi$n, ^flrn-^2 

i b <D±jj\z-?j<D%immfcife E £& 2 2 b^iBBsnr 
us. 

[0 17 2] &gfcatfefe§i«£3!S£*#T£ffi#fffiB: 

-*<D«l31fflt«#&^a2 2 a <t 0 5BfeS«^««r 
**fS«^MD-7 2 1 a±(C««^n, »J/«C 

s-*o«maj!««&¥a 2 2 k & K>r hti 'jsiS:Stt 

a^^i^i^p-72 1 bli^l&^tl^o 
a5»«S<!:7&<!fc*D-7 2 1 ati^D-72 1 b<hO± 

gloria o # 4 4 tf^i^^n, c&ig&m&mfto- 

=?2 la, 2 1 b<Dlnefc ( fcD0S*e»PB , ]L 2 ^ A a y 
>{kffi¥K*«»»P<0®«^fi6EP 1 ±*C«»"T6^ 

[0 1 7 3] rc7)7g95*4 4C0^^r^lt, ^^RKnQL 2 

i b ±^m.nx /\a y >{tm^MiB^t 
«pf POiS«^fi£ffi P l ^^a-^2 

i bosaiiffiirottittftssae-e o gEcfit^tiTis 
so ftiJifRtt^tiiD-^ 2 i b±r^i-(cjg^$nr a 



49 



[0174] si 8 ti/Npy xtmw-mmytttnm&mm 

P 1 teJ&i£n-5 2 tc J:oT»jilSns. 
[0175] 0 9 RZfm 1 0 ttSK^*&»©t£**lllSiaTf 

[0176] ccom9 (DnmoMWtX'te. m i 2 

Ii^/Hy2 2rtH 2OC£g1$M90a, 9 

o b c^n^nr^s. ^nfno2^o«i9 0a, 

90bl;ai, b«iM»5nT»fcSn, abstain 
2 3 a, 2 3 b*>Si*a*frtHi3*U S«tK#SA-f ^2 2 <7> 

[0177] jaii^fis«±*sttf«»»iaR 

fcD, W^2 0 J:0^fefi±l^^tt§^i 
^2 2 W0«g 9 0 a C^ftStl, mfittZ V 
T7i^'J Sq&***r ^ 2 2 |*3<Dffi 

[0178] 010 ©SJfiOH&fil-Cte, @l 1 RZtm 2 <D 
Z> 0 »^at*»filbmP2 3a, 2 3b*^^ 

n-€ r n«si8S(ciH]JK(c^^$nfc^^«2 5 
-rs. 

[0179] 011 liApy ><bffi¥K***rwffl s»i 

[0 18 0] D-;HjiOAPy>^MW3tHR*'R 

vX^U> h U 7 a > 5gfc^ 5 
p - h 7UX >R 

H) X^JU) 7X U >6£&& ( 
tK £ JJD T 1 1 tt5. 



( 26 ) ftmW- 1 1 - 1 4 3 0 4 5 
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«Lfc5c#t7^y> 6 0 0 *«ty N^ntiiO, £ CD 
«5##**£2lttlLn — 7 6 0 1 fc <fc OiStBT. :©ao 

[0 18 1] B^lSBfcte, 3tiK6 1 0, 1/>X#¥ 

2 j: o & sit*. 
10 [o 1 8 2] 0 1 2 ttAny wfc«^K«#»*Bfffla* 

©KJlKO^JBTtt. 8*IICD^01, 02, 09& 

zsm 1 0 t^ici^^n^^, ^f^siiBFc 
c: a < 742 ffimf^ti. i^s&/H7 p 4 2 1*1 

\Z, 2-DCDUM9 1 a, 9 1 b fc#»J $ *IT V> £. 
fn© 20(D^5I9 la, 9 1 b fctt, ^tlfn^P- 

^>M5a, 45b^eiii^a ( b^i$S$nri 
20 fcSft. »*P±tfjn 4 3 a , 4 3 b d> S $S**Rfcttl 3 tl. 

j^iS^/H^4 20ii^in^>f B i{;c^, d«^«^ 

[0183] feMm&JimB F 05*[l31jfttt, ^a^J€:# 

p <Dmmr*&m p i ±ic#*&*r as* 

[0 18 4] COlS^tfSftffilllCDtt, AD^> 

30 itm^nmfttt®iz&mo&&mmm<DBftm&&i&i' 

CDC <h £H^> S»j8HlSCDi:tt^^-fX«3 0S 
1 4 7)*ISB$n, ^f^SUBFCfe 

[*Jfi0H2] SSJfifliJ 1 fc#t>T, 6 T^atl 

£ o tc^^b ^ it. »WD-5<D7;U* U <& 

40 »Rtf#ii*ejii£ejn ? i;:*-r. 



7 0 0 ml 
0 . 4 g 

th'J^A 3. Og 

3 0. 0 g 

x^;u-n- (3- (*^>x;u*>7S 

CD-3) 40. Og 



( 27 ) 
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tefflsV- 1 1 - 1 4 3 0 4 5 
52 



10 



'J ^7 A 

p - h jux>x;u*>^ 

* £ JJP *. T 1 1 chf^c 

[0186] fcmitx uoA^fc^s oxitssffl^r 
p h i 3 . o fcrae-r 

[0 18 7] ase^ftffls, si;ss^ffliigii, a 

— # <tt> SSl^CPK-2-J 1 JnlLXm&kWMZm 

[0188] fflaXStt^TOiiOTf*S. 
[0189] 

H$fiSJ ft& 

2» 
1 Of* 
1 2® 
1 5#> 
1 5# 



P H2. ocirasfs. 



6 0 0 ml 
3 . 0 g 
8 0. 0 g 
2 0. 0 g 



70t 
5 5t 
38t 
38t 
7 Ot 



in 

— n — Q A - A 6 &m ^ — — « 3 0 0 mm, ^ — 

[0 1 9 0] r?j f£ 7^ - ^ - A* - £ 1 m 2 #L 31 L & 
7c 0 



20 



[0191] O 
[0192] A 
[0 19 3] x 

[0 19 4] fI©MWt)^^i^fe. 

?Lflte 0 . 1 mmTTLO tT y ^te 0 . 2 mmT* 1 ?IJIC 1 

fl6 0m 1 KKjgbfc. 1 ttaK^*&JB5*lHlteS-& 

t»^#&««5TSSIIt(0|«ra (L2) £ £Tff^ 

[0 19 5] ^#A7ttJEAT®»*Ti*faL/i. 
[0 1 9 6] ©: ^A^ft^o 
[0197] O : Sffl«T:br*»&;S«* 7 

[0198] a : sawrw^^JttSttA^^&s. 

[0 19 9] x : ^ftWClA^a***. 
£ 1 
[ 0 2 0 0 ] 













1 - 1 




70° 


A 


O 


1-2 




82° 


A 


o 


1 -3 




60° 


A-O 


o 


1 - 4 




40° 


© 


o 


1-6 


y A/zJt — A* 


55° 


o 


o 


1 -6 


SUS316L 


30° 


® 


o 


1-7 


'J * v©7 5 *- h 


20° 


® 


o 


1-8 




10° 


o 


O-A 






5° 


0~A 


0~A 



[ 0 2 0 1 ] ml SB ft 1 J: 0 WZfrtt&o fc, 4fc*D-v 
L<, £ 6 (C 2 0 4 0 f£&mbft£ L ^ £ <t^t)^ 



[*»SWI3] 1 - 5 (l*3t^T, MD-7©^Jfl 

/to 

50 m.2 



( 28 ) 



1 1-143045 



53 



54 



-[ 0 2 0 2 ] 



iSlfcNO. 








2-1 


5 ml 


A 


O 


2-2 


10 ml 


O-A 


O 


2-3 


20 ml 


O 


o 


2-4 


30 ml 


o 


o 


2-6 


60 ml 


o 


o 


2-6 


120 ml 


o 


O-A 


2-7 


160 ml 


O-A 


A 


2-8 


200 ml 


A 


A 



[ 0 2 0 3 ] 

[HM#J4] 
[ 0 2 0 4 ] 



1 m 2 ^Ac010ml-160 



20 



[ 0 2 0 5 ] ^ftfiftl 1 <fc |^#<Bi¥«£:fT ofc. 
[ 0 2 0 6 ] SI 3 
[ 0 2 0 7 ] 











3-1 


40 






3-2 


45 


O 


o 


3-3 


50 


o 


o 


3-4 


60 


® 


o 


3-5 


70 


® 


o 


3-8 


80 


© 


o 


3-7 


90 


o 


o 


3-8 


95 


O-A 


O 



[0208] ^ 3 £ D , ^**£>ra&£ 4 5 t:J^±tc-r^ 
[**S0j5] ^*S#J l <obi 9 ©git, a^an&fl&g 
©«a^«**^ 2 bfc. ^^^^^^^^ 



to© 2 - s tmmiz i,tt. mtd^oco 

®m\* 2 0 m 1 (ClS^b^io 
[ 0 2 0 9 ] £E«©»*£fT&ofc. 

£IPI«G>»«Ifi«: l/c. 
[0210] ^4 
[0211] 



*WINO 


%EXrc» (mm) 






4- 1 


3 


0~A 


O 


4-2 


5 


O 


o 


4-3 


10 


® 


O 


4-4 


30 


® 


o 


4-5 


50 


® 


O 


4-6 


100 


® 


O-A 


4-7 


ieo 


O 


A 


4-8 


180 


o 


A 



[02 1 2] i4«fcO l ffl!»BS»l5mm-l 50m 



50 



ADy>{kffi?RB*Wfi P SALS'* affile* 7ht^ 



( 29 ) 



1 1 - 1 4 3 0 4 5 



55 

Jt**» p £ n-;utfci;:#nfc7c#£ v# v> 6 0 0^t 
7 h$n, 7^y>6 o o^eADy>M?iiM 

» P 51 £ til £ tlT * y * - 6 0 liZ&OXyhZtl 

co2i3] «*$nfcADy><bffi¥K««»»p 
n, cof^^ss 3 tt*¥#ifijfcffl*6nT^a. Any 

>^kffl¥*«E3t«»Ptt. SfclgCDfciRASnsffl 
tC^J y h £ nfc v— htKT & 0 , H J5)E ® S: ± flltC b 

p ©5*ffl3£fif&^ ^ciecKiaiens. 

[0 2 1 4] £ 1 lO^I^ffl^, ^M&\ b<D&fr 
-C^-tbt) v V £ *ifc*3tt»W 127mmX89 mmOlJ- 
-fX^^O^Sm'Sailf;. fcrtfbSiE&BEflite 1 0m 



56 



10 



b, 3iJS#J 2 - 3 £ ffi«fcSS»«rfTo fc. 

?ie#J 1 KKtt) 0 . 4 =^)V 

7>^-TtKTpH^5. Otf^o 

^fifc^r v^-^ a o. %*)v 

T«a-7<Z>?5n<£Wfflibfc. ISTCyDTA 
[0215] 



N 



^ CHeCOOH 

N ^CH 2 COOH 
^CHzCOOH 

^CH 2 C00H 



[02i6] m. 5 

20 [0217] 



j^lfcNO. 










5- 1 


CyDTAOFeSSffi 


1.2 mg/m ! 


A 


A 


5-2 


CA-5)©Fe«§ig 


0.3 mg/m' 


O 


O 


5-3 


(A - 6)<DFe£% 


0.2 mg/m ! 


O 


O 


5-4 


(I - 1) ©Fe$§& 


0.4 mg/m 1 


O 


o 


5-5 


(1-3) <DFe$£M 


0.3 mg/m 2 


o 


o 


5-6 


(HI - 1) OFe®& 


0.3 mg/m 2 


o 


o 


5-7 


(A - 10)4>Fef8ttl 


0.3 mg/m 2 


0~A 


A 



[0218] immms] mi 3 1*^&< t h 2oco^ 
»ttSAny><b«¥Ji**tt^fc«iii&-r4*«t* « 

«#a$<BiRtt¥©K»i«£nTi>*. ^^^^>y*cj; 

u/h«te0. 0 5mm~0. 5mm^Sll». *fc2 

5 a, 2 5 b icte, 5fifiSi*£a^*«#«£^7;U/7 U 40 

[0219] 

$mizm&ir -tti-^ no a 
D y >&^&*83t*m ic^^^n^Hiftc^^-r-s c <h 



[ 0 2 2 0 ] If 2 fBf^^TH, APy>iti? 

cojtaj»$nfcAuy>^k«^ji«5t» 

[ 0 2 2 1 ] 3 ISitCD^BJTti, Apy >itm^ 

4 5 < c^±tcjtjp^-r *jjna&¥9:£*f u a 

[ 0 2 2 2 ] M*J14 IBlRO^^-CJi, «»^6ft(c*>W 
S«LS««*Sfi** Any >fkffl^3*!8^*#fi i m 1 ^ 
0ml-l 60ml (CfSIfBI" S WfW^a** b • 

0 1 0m 1 -1 6 0 m 1 (C 15: ^ T ^ C <h T , j&SCD©^ 



( 
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[ 0 2 2 3 ] M&m 5IB«G>»0iTW;. «#iS£Jg&L 

[ 0 2 2 4 ] 6 tEfSOfgej-fte, ACiy>fbffi¥ 

ftt«»T5fS^» lml-HOml 0 £ 

1 m 1 — 1 0 0 m 1 <DiK/£* Oi^Scfcoi: 

[ 0 2 2 5 ] w*JS7 satt©»^i?tt, /\ay>^i? 

JI**»*4ffl«L31fffi&fi^a^ A ay >fb«^*J**# 

[0226] m#m8&M<D$£wv\$* nufyitrnw- 

n, fSfJ|i&«ii6Tjg^-r#* i^t)ADy>{ti?ii 
[0227] it jrjb 9 uM<Dmwx~te, mtt*£mo<D& 
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